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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
wher cracks hardly occur in a wiring located at a stepped part. 
SOLUTION: A semiconductor device is equipped with a 
semiconductor element 2 with a main surface where an electrode 
terminal 3 is formed, an insulating layer 4 which is formed on the 
main surface of the semiconductor element 2 with the exposed 
electrode terminal 3; outer terminals 9 formed on the insulating ^ 
layer 4, and a wiring 6 electrically connected to both the electrode 
terminal 3 and the outer terminal 9 where the insulating layer 4 is 
provided with tapered or stepped side faces 8. A part of the wiring 
6 is formed on the tapered or stepped side face 8. 
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jWE&StJf «x-/t« S fc tePgStt©ffiiJM£ # LTfc 

tt©iWE«i5±fc#JfcattTV>.5*ilMM6ll. 
[M&H2 ] W#JS 1 

t9E¥&#5fl^©£®±tC*;tfM©Si3fcttOTfJl£Jgj£ 

-rsxst. 

*hvx^*^LT3t*BHtf *X8T*-aT. MES 
lii. 

i'tt. 1»E*3ttft«riSJitomK:0. 0 lmmK±3m 
mJ^T©* + y TiBB^n^W^JS 2 KB*© 

im&m 4 ] ffi^qf 1 CEtt0¥*<t$ift « 

1»E¥*#^©±S±K:*#ffi©^tt*Jfclifc»j« 

ME«57ttt^BgS KBf 3£©/t * - > ©S3tt«fc#T -5 7 
* hYXf^lT^&IJtSIgX^^T. ffflES 
3MB©M2Z©ttE«3fcttttlgJR£. 1MEA%&WJM£ 
t»E«?te»»»OT*iO»5MST7aKlt*nfc3tt*« 

3te*!«»*nfc1»E«53ttt«IS«SiSllk-r*CtfcJ;^ 

t, i»Eafii*ufc3t«»Ha»snfc**K5r— /xttom 
E«is*#-r*ii(>Ei»»Jife»riE-r*iai, 

[M$g 5 ] ffiEMI*X8TffiEi^&ttJHi JHI* 
ilirE«%ttWSJIl;:£ltttfl!lS&Jgi£ 

©Mfeertt. 

M&k 6 ] 1ffiBllltXSTflftE«3M£«f JtM izMM 
[M^qf 7 ] »*3S 1 C£*J©¥*#S«*Bie*-* 



ttE*^^oiiii±t=»l«**oaattt»BJB*jB 

*>E*3Ctt»»JBK:**n-6WE«FlJtO«t««Er*I 

05 St. 

«»E*!3tttt»»J!lK:Bf3e03/X^->oa3tt*S*-r'&7 
3t*!H»an&imE«!3ttt»»»fe?!«r*XSi. 

a* 3 nfcffiEAXtt wig » s ns taE^nst * 

10 L.TIftE«3tttt1»BJi*JRIi*-&ailfct=J:-3T. 7^- 

^«©i»E«iBfe«-r*iiffE»anfe»»arr<&xat. 

[IS*3S8] fflE3M£nfettE«%{£Wlgj|£>ei» 
**n*«JE*«©«tt. mE«3K1£ttliM©B^l 
15 0 0 8ftWlc#UTr 1 oa«B6t±"C*6»*B7 fcE 

[■1*91 9 ] W*J1 1 ££«©¥*#«■&«&? S 

JWE*»**^©*WJiK:*^ffl©«*tt»m«*»j« 

20 tSIgt, 

WE*3tttt»»Ji*«3tt-r*XSi:, 

$ ti&iitrEJKXttttiBa ©ns© wfiis^tttt isji 

25 ^-^tRomEflras^rrswEiftWisjBjs^r-sxs 

m&H i o ] m#m i fcE«©*»i*«ii*«is-r 

30 mE*i»#3lH l ©*ffiJ:t£«reJi*»J«f'5XSt. 
»S!ilBI±i:vx?i*»«t4it4:. 
ilBVX 9 R©MH©ffifittjmM©tt£©— ffi*<3£$-9- 
WE?X*Jifcffl^Ttl>E»Kli£xy?> 

35 ^«©«»E«ffift#-r*«»E*MMi*»ri«-*xafc, 

*&^-*¥»(«6«©«a3Srj*. 

[»*JS 1 1 ] mim 1 £Ett©¥WK£B£Kjfir 

fflrE*S«*3frr©iffi±C«Yfctt»IS^-^ hS£«J$ 
40 tSIgt, 

IWEflMfcttWB'S-;* bS£i£BU ifttt*I^-X 

h ©i^ofcftinT^a d <t t «t o T't - — /^^©fi'ics 
& w-r -s® immmm err sxg t. , 
«»E«{l:tt»lB»*«fl:*-a-*;:tfcJ:-3T, ^-/TO 

45 ©fttE«ffi**-r*lWEttlWB*JBfiE-raX84:. 

*fi*-r*¥#frtt«©«ifij&j*. 

1 2 ] jttEWfcttWIS-^-X h©)tefttt 5 P 
a-sK±5 0 0 Pa - s &TF <DifcmiH\Z$> Z>m3<m 1 
3 CEft©¥*#£B©8£;&&. 
50 Ml#«13] X^U->BJ«|ffiKJ;oriWE«fl;tt 
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cis*« i 4 ] wswi i izmmo^mftmrnzmm-r 

fl&iSSg 2 JSftttStflgJf fcSI 2 >©g3tg&£*rT -5 

yt&mM2ft?tWl&3& 2 ^3ttt^8iSSr^0T-5 H £ \Z 

[f89i©i¥*fflftlfti£] 
[0 0 0 1] 

[0 0 0 2] 

[ft*©&«] i6¥. fm^©'hgMfc*J:tfifirtMBfl: 

©SffiS^ (AlB4tt?&:£) ©fttt»JnU Wfflft? 

©t^KM&E/JvfbbTl^. ^-<Dfc«6, QFP (Qua 
d • F 1 a t -Package) &£©7-f -Y— fty"? 

^Si^&BGA (B a 1 1- • G r i d • A r r e y) 
^CSP (Chip-Scale-Package) & 
£©/t y S?»»*«BI**n. C ©ck 3 fc/t y 

[0 0 0 3] brt>L&#e>, BGA^CSP&fC/ty 

HSSStt. £©8B|5fcJ;r>T\ BGA^CS P&i*©BB 

. [0 0 0 4] J^T, 010 (a) t$<klfi (b) 

a*©**ft:SI»3 0 O^IK^T-5., Bl 0 
(a) »4, ¥*#£«3 0 0©-kiS**afl&K:*U 0 
10 (b) «, f«M§3 0 OCDffSS^WfC^b 



[0 0 0 5] ¥i£#SB3 0 0H *m#$km®&$:[*i 
ILfc¥iftfy7" (¥3l#3m 3 0 2 fc. 
3 0 3*iE?J$nfc¥«#f7/3 0 2©±iB±K:#Jfc 

3n&«iMB3 04^, mmm 3 0 4±c»*s^ 

05 mm? 3 0 6 t$tlW5. tt&Jt?3 0 3£9\-Ut% 
?3 0 6 £©|U]tt. BHi^3 0 SKJ:-3TJt«WKflEttS 
tlT^S. fW?3 0 3tt. *«^->^3 0 2 ft© 

1IS?3 0 3 *«E50Stlfc*ilW^y ^3 0 2 ©£® 

10 ±ictt. ¥^#:*«iHiKi&«ig-r-5/i^^— >a>at 

3 0 7Hfim&2nT^Z>. /t7>"<">3>13 0 7 
tt", «®«^3 0 3&Sm-r-5B8PgB^#L-T*3 0. ffl 
□ SKP^Tmg^3 0 3^1(i)LTH5. /t>y^--> 
a >BI3 0 7 0MPS6iS^ttt. /lyv"^— ~>3 »»3 
15 0 7±fc^J&£ftfcjS&g*3 0 4©J|t$»C«k-3T^CS 
RggB3 0 8*»»flESftTt>S. iSfrBtSS 0 4©JS3tt 

[0 0 0 6] 

20 OTH 38gt«3 0 4©J?£7Sil AtmSST&ofcfc 
», X/tv>U>^te**y*ifefcffiV»T§Me«3 0 8 
Kffi*3 0 5ft#J«TSHitte»T?*r>;fc. R 
HgB3 0 8©Rg <»S) tf'btSfr-ofzfztb. Htf9-f9 
;PK*3!t£0«««*ttttlfcSffofc«^Tft», Rl£g& 

25 3 0'8©gE«3 0 5l:?7 7?0?84ai:OHSS4i; 

[0 0 0 7] «6»B3 0 4jWP<}BjS£ 

flSttd. Ri6«3 0 8©Rf8fcfcfc*<tt*fc«>, aa-tf- 
-f *;WK*££©»*«*ttttRSfT "St., RM8B3 0 
30 8©SH«|3 0 5 IC^y*©«£fc£jWB CD •*»■*-<&: 
RMbP3 0 8 ©82^3 0 5\Zt?y -y ? fff££.l, J $>~? 
Wlfctt, RMS&3 0 8©Glfl3 0 5\Zm£W.ft\Zl&f$. 
$nt^50T, E*3 0 5KJKU&#)WiO:b-6£. RM 
SB3 0 8©iH^3 0 5\ZI&Jj1im<t>-rZZii\zrjL2>friE> 

35 

[0 0 0 8] 12113 0 5iMftf7 7°3 0 2ifflHC 
■»lr>tt»tt3&»»**n*»^t>, ESS 3 0 5 

7^302 t©iiHfc*i;*ji!u6:*©asia»B*sn*« 

40 PfC&oT^T^-S. Z\<Dfcib, IBSS 3 0 4 S®'< b 
RMgC3 0 8 ©SH^3 0 5 ? 5 y ? 

[0 0 0 9] **WJ4»f*»*«jftlC«*T&Stlfc'b© 

45 "bSH«©ffi*8fc^ 7 v 9 <D5&±f£ if©paS**Svl -5 d 

[0 0 10] 

50 ««SB : p3&*»J*^*lfciiBt#-r-5 a l i *#:* : J L t. 
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SBSaiT<h, jjftE*«tt?£ffiE*ffiOT££ttftft|lc& 
tt*n&e*£fc*U laEttaWtt^-ztttSfcttW 
l£tt©<l«£*rbT:}3 9, MIBG«0-SiS«l)irei6WI 

[0 0 11] *%HK:J:«¥«ft:&B©»££&tt. ± 

Bmx&mmm\zn(fcM9-- >©«&«*irr * 7 * 

•5. 

[ooi2] wiafigWxefr*3ViT, fltrtB^^-hvx^ 

tt, tf(i2®7ttt«JJigSt©r B lirO. 0 1 mmK± 3 mm 

[0013] *&w\z&z>m<D*mfrmw(r>m&33m 

« &mBtf%tt wmi ©Tift i o*ffffiTa£» a nfc 

m^nrcmmz^-/^<Dmmmm^m-r^mmmmm 
[0014] mmm&n:nx-Mmmye&®mm\zm%i2 

nsg^iH. ffiEA3^WJgJI£3lft&MBS£»j&-r 

[0 0 15] S9l3Rg«l@-eMfe^tt»8tPfe:Rg|*$ 

«fc«>©flt%S©l. 2B^-hT&5iI<h;Wf?a;bK > 

[0 0 16] *fglHf::£5HK:fk©¥^#efi©S^ 
fete. ±EaMMM6B£«jfrr*#8re»r>T. WE* 

g-rsxat. iwrEa83tttt»jisjiKBr3eo/ , «^->©a 

t. **jRwatut<wEjfi3ttt«ns»sa«i-r*ia 
£. a«sn&fiirE«!3ttt»ffiJBfc:'&sn«iMrE»ii« 

/^tt©twEfliiBe*r-BmEi6iMi€»«T-Bxe 

[0 0 17] flftEa{ft£ttfclNEA%tt8MBJI*>eii*£ 
ansMf2^«t©»«. MEtf%ttWIBJB©Q^ 1 0 



[0018] ^m\z^mzm\zm^u»&m<om 
05 E¥»#*^©£H±fc*;tf3!©«^»iBJis»j«-r 

**#UTME!«*te»IBJiS«3fc-r*lSi. 

nfeff}f3«5?tttW8g«©)iia©«ffe®3ttt»BfH©«if 
io «©«E«ffi*#-r*«iE«»jis»«-r*iaa:*ft- 

[0 0 19] *»8KJ:*KKSK:Hfcte©*MM«6« 

©iiitTjffitt, ±E*»#*«*«J6"r**»T?»o 

T, WE#»flc*?©±iii±fc»JBJi*»*-r«xa 
15 i. ItEitiiCVXirlSMI-SlSi. MET 

t. ? m (ommomtsmmm ©»»©-«**»#•*-* «k 5 

fC. tttEVXir«*fflV»TittE«flBJiSXy^>irTS 

t»E«H&#r*«Ei»»Ji*»ri6r*xai*fi^r 

20 -5 

#8HJ fc J: «9J ©¥3M*:gB©S&jg7j fete. ±fB¥##: 
gB£8?ig-r*7JfeT$>oT. flUE****^©^^ 
K«fctt»»^-XhJift»ri6-r*xa4:, fflrEKfttt 
8tflg^-XKJI£iStfi.U ^ffct£«fflg^-Xh©B*© 
25 fca&SftT^SHtfcJ^-C?-— /m©fl«£*rr-5lg 
ftttilSi6»«t4l8i:, WI3S!<ktt»8gffl^®ft: 

z-&zz.t\z&-DT. t— /w©mE«®*#-rai»E 

[0 0 2 0] fl&EWbtttoflf*-.* h©*5««5 P a • 
30 s K± 5 0 0 P a • s KTWlIrtlC** u I 

[0021] x^u- >wmm \z * o Ti»E«flstt«is 

[0 0 2 2] *«Wfc**MIC»J©*ilM*:»«©«af* 
35 fete, ±E*»<t«I«»lt4*i6T»ot. WE* 

*#* : J i ©±iB±tc» 1 tf3ttt»re»*»j«-r*ia 

t. lttE»l«3ttt»K«»=*l/X^->©jS3t«€# 

40 oT. iHfiRISMtSIgi:, H^lill± 

cms* 1 mmm<D±m ± o«tv»±s**rr*» 2 
ttnn&«*»rt-r*xa£. we* 2 

ft£!l#f-f 5Xa<h. 3te*JR#f£*ifcffiEJ6 2tftte« 
45 IB»*a«r*^tCJ:t>T, jB2*ft»«*»j«.r«I 
it^L. iiftEgl*fiftM:i3£tmBJg2!fil*j|« 

tu wgi!K©fmEfliJS««rr«itrEffiiMi^i$ati 

[0 0 2 3] 

50 mw<F>-$m.<Di&m eat. ia®£#iiLfca*e>. #fg 
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to 0 2 4] ¥*g#eai oon *m#ry7 

©±ffi±K»j*S*ifclMWI4£. ttl*Jl4±ttBj&3 
3 iOWtt, E3T6 fcioTl«»lcWI$nTH6. 

[0025] *wm*yf2\±, *m-fcmmm'& c*h 

3S®tUbTV^ 0 

[0 0 2 6] Ayy^-y 3 >I7±l;li f&fiUB 4 3&< ' 

«&6iBtfI4©JP£fci, «aj^.«5~2 0 0 AtmS 
flre*D. »j£©#jM£&SR4MIJ!H££©«j&ft*5 5 0 
<imi«f*SCiiliffSl/K *fe»Ji4©JP&t::,J;o 
T, ¥«tt?y:/2±Ktta&tt5tf&jA£ttTV>«. 

[0 0 2 7] *MMi4»a-f— AttO«B58S#bTfe 
0, IUMi4 0>filii8»il6AM4OjeffiicMbTA0 

(r-/^9) "r—rtike 1 0 

«&:fcT** 0 , J*j£©8Btt©«jftft* £40 ««±T?* 

[0 0 2 8] «flMHF3 in«5«KP9 tCD|K|S«SIWIC 

*«irr«Ei»6o— *e^«4©{gijffi8^^^n 

[0 0 2 9] gHffi5Cimfc3JfSa&8a^3ifcJe>K. * 

ifcfi&lf 4<£>-\'>ys$5ra3MP aT»0, 8yg3gflM8:W:7 

£#5 0 /imT&£«-&» 5^-/^0 1 0**4 5 
€tCttlt5Sj6*«. t^— 1 0**9 om<D£%£>Wc 

3. fi£^>T, 7=— 1 0t!/WIT&-57^-/U>c©{|iJ 
®8±fcE&6©— a5£JgJj£-rnfcC. ©HgP8©SEi^6 



[0 0 3 0] 02 «, 10 0 OBfe^J© 1 O 

Tfc-5¥ig#gS2 0 0©Wffl««SCWKjRbTV>*. 
[0 0 3 1] ¥Wtt&IK2 0 0tt. r-««flM8 6 

05 #r««iMi4±k:»«an*:n««^9Ki|s:Ba#-;i' 

3 0 *f«bfc«|Jfi*#l/TV»*. 0 1 lCjKb&¥*tt 
»«1'0 0O»ftfcH«fc, »SUi4fl!)«iS8tt'T— A 

*HsR-;U 3 0 atttBdn&fttttt? 9 < 

3i(t ^©&«£m>TreB'r-&c 

15 [0 0 3 2] ^BBjR-^S 0©fcTy^tt, 

2 ©±B±KBWSftfc««WF2 ©try^-fc D 
<T£>d ^#812 0 011 $Ktf>y 

^©tt«flKF2 Stt5flftfyy2 fcatLTHfiiK: 

20 [0 0 3 3] **SgJgffi{c:J:n«. *6aB4©5 i — 
©«®8-kfcEI66©— «*i»i«SnTU«ft», Si£ 

SB 5 ©Eigl 6 tC** LTWUD^nSiS^I^ifP'r-S d <h 

*5t-t5. «t7t, ?;Mttiktt££ff5c. 

ifciof, ipS^y ^2 £EI*6 £©NI£JKtJS;b;At 
25 MLfei^TJ&^Tfe. WfcSlZZ^v 2 

[0 0 3 4] jfcfe, -hfBSJS^ffiT'te, ««Ji4 3j«'r— 
/*tt©«S8S#T**3K:#lJSb;fca«. HUM 4 AW 
att©«B€*rr*J:5K:«riEUT'bJ:W. Pg©tt©<BiJ 
30 ffi±KE»6©— «« t »riSSn*±'5.K«lJ«UT , b. Wt 
5 ©E* 6 \zM<P bTEPip^nsjS* ci 

a. 

(*Jfi»S82) 03 (a) ~ (c) Stlb&iJ?,, 0 
35 l fc«bfciMM**«l 0 0©JBift3Efj**KWr*.. 
[0 0 3 5] i-T. i^fcWSHB^Sj^JRrtStlfc* 

*#:^-yy2$rffilc-rS. **#^y^2©±S±fc 
tt. 3£BttJ£-ti-5/W->^— ->a>ie7*^ 

40 [0 0 3 6] ^(3, 03 (a) CSI-i^C. ^iSfl^ 
yy2©*iB±R:**fS!©J*3tttt«|g« 1 1 S»riE"r 
-5. ^3ttt»Jt^l l©Pfie«, ^^©^3t 

50 5~2 0 0#mgSTSO. MCgltt^tfSif 
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<RttO«j«*»6 2 0-1 0 0 ammmzTZZ.t&tfri£ 

lav, 

coo 37] **ss^s8T-tt, *xmv>myt&®mttm 

iLT, *HW>*«» <#0 ttSPVI 5 0 0->U- 
X^^fSiMffl^T, 2 0 0 0 r pm(CT4 0#fH] 

x¥>a-bmz£2>miti$:n-3rc&. soic-e3o^ 

[0 0 3 8] *:, 03 (b) 7*h7 

1 \Zft5 0S:SSWr-5o 7thTXi'12H j&Effi 1 
4i5«fctfjg}fcgB.l 5$WLT*3 0, igftgEl 5«Bf^<D 
/I*— >£WUT^3. ft 5 0 ©Rg&te. 7*KX7 
1 2 t«S^^S:SMS-l±T©^-rs»Ma:B3t^S: 

[0 0 3 9] 3 £8t?fctttt-?»M3totii 

7&^^5 0*tblfr-5„ SMiC®^»^ail*L-fc7t5 
0te&fgtftT?*3fci&, SftSBl 5fflja>Sj&3fcS5l 4<BS 
KA£*£«ft 5 1 t£fftft5 1«, 

[0 0 4 0] 7* hYX? 1 2 <hJSfttt®BtJI 1 1 £<0 

ffloXrvzfi 3\*&mzmk2-&z>z\ttfT'Z. 

y^l 3£^fc£-&££<hlC«fcoT#JiB8<Dilg& (5^- 
IjS*^. ^ty^l3*0. 0 1mm&±3mraKT 

tc-r^ct*t»*L-^ D **K#iB-ett, ^7^13 

£S$2 0 0 (imiU &ftS£ 1 0 0m J /cm ! t L- 
T, ^ftttllfflgJl 1 1 \ZMVTK5 onrnM^n-Dtc. 
[0 0 4 1] X\Z. ft 5 0SHItL£«3M£WI&Ml 1 

&mm?z>. mytnmm 1 liLiM^ffl^T^ 
i6^d. @3 (c) c^-r«fcptc. T—/we>&m 

0 %7K^fc^ h "J OA^ffl^TS^^fTofe^. 15 0 
6«6 0gt, J?$^5 0 wm<D*6ig:S 1 7 

[0042] &\z. ^(Dtm^m^-zmwrn n ±.\z 

1^11 0 0Sr#-5^i^-e€--5. SS^6«, tfij*. 

*&. E«6*J:tWVa5«ll : ?9e»^L.fcaic, #ffltf 
— ;P3 0*3«fct^V;^-U'v 5 X hB3 1 ZMfiLTtltt, 
0 2tC^Lfe#^frSS2 0 0^#€.^t#T'^-5o 

[0 0 4 3] ^mmmm\zj:n^ mye&ommcDmyt 



-feX-e¥#«:gie 1 0 O^SSitTSJlt^TS-S. 
(§fei&J§5&3) 04 (a) ~ (c) £#K8L&a*£>. 0 

i fc5*bfc4MMfcBW.i o o <Dm<DMj&jjfe&$tm-r 

05 5. *HSS^«, t— /mrofi!lB8<£^figT-5fc*(C 
10 [0 0 4 4] ST. 04 (a) fcjRTiifc, £B5JtC: 

*mft?-v72 <D3m±\z*jjm<nmyt&mmm 1 1 * 
m-f>*mm aspvis ooi/u-x©^i 

15 tfflt£ffl(^T, 2 0 0 0 r pmfCT4 0 f$>fflX fcf>3- 
hffi^<tSm**fTofc«. 8 0*C-C3 Oftfflnmtm 
SfT^ciCi^t, !Sfttt8fI&Jf 1 l£#fc. 
[0 0 4 5] @4 (b) lr^-r«t5fC, S^MCD 

mytm&m^r. 1 2 ^irvxmyt^m 

20 iin^5o (ftsift (t£«3t) ) £Hg«ir-5o 
as&tt-ctt, ^3ttt»BMM 1 1 \zwms.®m*Mm- %> 

PfcS. ) <fc 0 *>£-U«ft»T!Bft;tt8fJji« 1 1 left 5 0 

£Rgirr-5. mfevmytmz 0 t>^gft»-eft 50s 

25 MMTZ t, Jgftt£«f8tJi 1 1 £«%ttWIBJI 1 1 ©T 

ftK#t£nfcft5 2tC<fc-3T, SftSBl 5<Z>J1 
S2©!«fttt8fB&JI 1 1 at!Sft£*l£„ SLKfcfft 5 2 fCJ; 

or.- «7tsi5w)3jafC'KB-r^^tt^fl&* i iot« 

o(iij®8 &#-rsg5^i 6*^B£-r^>. tf3^ttWKn 
1 1 \zmMTzmytm\3.. m^t. mmomytmni. 

2mSK±T'&iQ. 1. 5fgJW±Ta&-2.it*^W*L 
t^. *^SS^T«, I^CIM lOOmJ/cm 1 
35 iZtt L-T, 5 0 0 m J / c m ! Og^»T^ 5 0 C0Rg#t 
SrfTofe. ^tt^St^l 105T® (*fctt. K 

T-r— /1(75^^x.^CltfcT^-&^ 0 4 (b) 

40 [0 0 4 6] Wz, 04 (c) lZm-?£.?\Z, 265 0$: 

1 5 0"Clf ll^M©J»«^t«ia*ff5c:iK:J:o 
45 T. t 1 — /Xft0jj«»7 OflET. iPS*i^j5 0 vmOftft 
Jl 1 7 

[0047] mz, '£%iv>mm&m^Tmmmn ±\z 
so [0048] *mm&Wi\z&m£> myt&mmmtmyt 
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mmmm4) m5 (a) ~ (d) zmmvfc&z, 0 
1 iz7avtc¥m#mw 1 0 0 <Dme>m&jjm*wtmT 
£att«, mmmm3 tmttzxn&mzmwis* 

[0 0 4 9] *:*\ ^ffl'±tfW«H 6 3 3&«»fi!Satlfc* 

jw^y^sjurr*. *mw?-y72<n3m±.\z 

[0 0 5 0] 05 (a) fcjR"$\k"5K:. 

y ?2 <D^m±izmm^tsm^\tmmm 1 1 £j&fi!c-r 
ft&®mtt&&mtt?z>z\t\z£-3Tffv. mmiiVT 

o£S8£*»lt. mx. 5 o~3 o .ossflterstt 
ir»*na:*«T**. *3teB#«T«, &ytmtmtm£. 

l/T. TJC&ll' >*£SiS «*) ttlPVI 5 0 0->U-X 
©*#3!8M&£J8V>T, 2 0 0 0 r pmlCT4 0#^X 

ftttWBffl 1CB#»1 0 Ofi«BtC*fLTl 0 OS 

s« ©j6«K*a%ttttiiMi 1 1 fc**r3-a-fc. 
[0051] ^tc. myt&mm 1 1 fc-&*ti**«i© 

•SIMM-*. MFfKofti*, «*«, ;??«©!&&*£# 

jft©si*. 1 1 ©@## i o ossasK:** 

ur, «*.«, »i o~i o-oa«sfcw*-r*. 

*SIM©$i«©*£ 1 0 0«««il/fcfc*. MAtt, » 
1 o' o lHaT®iS«&S«d«« ± 5 Cfitttt^ 

0»IW©te<6j|ft*ff3;:i:KJ:oT*JSlO*ePSL. 

1 1 ©@##1 0 0li»K»LT, 8ft 

©»£i®4 OMg&CLfc. 
[0 0 5 2] %.\Z. 05 (b) IC^-T.fc^fC, &^S!© 

s 1 1 \z% 5 o s-figw-r-s. #ns6jgfg-m, mytm 5 

OOmJ/cm^SOOlMfiot. 3fc5 0©flg 
[0 0 5 3] 0 5 (c) 3fc5 0£ 

mrnmi 1 septus©-?, s*-r*i. im%%\ 



[0 0 5 4] &tc. 0 6 (d) fc^TJ:^-, 

1 i fc££ft**a€»*-r*fc»K*t 

05 Mbjs 1 7&Mtfitz>. ytmmcomznn'rzi&.&Moffi. 

t, rtx&MBJii HAW*?*. ®x&®mmi 1© 
io ttxttttin i©jR«t«tt. ±® (as®) 

©7J#T® (tfJSfc®) £9<e>£<ftt>. -€-©*S*, =r- 

/*«©ttffi8#'»jfcsnsE£K:&.&. ssiksn&Bjfc 

i i©@f*:»i o o sassiest ut, m%-tt4 ommffi 

15 et±T*«. 1 SOXTtMttlKlOflMQ 

**» 5 o umcDmmm 1 7 mffrnmrnzmm-r 
20 oommmzMvx. 1 o~i 0 os»gBT&5„ 

[0 0 5 5] 3fcte, a«©aHf*«ViTl61Wil 7 JilC 

E»6*«ttwawi?9s»j«-r'n«. euicwLfc* 

g(«£H 1 0 0 d S. 

[0056] ***»«ifcj;n«, a«anfc|Otte» 

25 S&*(r-&Sn-5fi§jlSES^*LT®5^tt«)it*l l.«JR«! 
^tSitlci^T, ffiM^ntXT¥«Mtio 

(&tt«lB5) 06 (a) ~ (c) <£#RgL^E^e., H 
1 1 0 0 ©|&©«JBD&ft*BlWr 

30 -5. KTTB, *M13 iSa^Ig^tCISf U, 

*16»IB3 tra*©xe©RWtt#i»'r*. 

[0 0 5 7] S-T, m6 (a) ^-TJ:51C. *®-hfc 
^IHflc^y y 2 ©*W±K*i!fffl©*53te»BJB lie 

35 *^mmm-z\*. xm-t>*mm <*o tut 

PV I 5 0 0->U-XO^I»J|SfflUT, 2 0 0 0 
r pm(CT4 0 t>n- hffi»d«fcS^Sff ofc 

«. 8 0-CT3 04J-|W©<Stt«Sff5^iK:«fcoT. S$ 

^tt^Jig« 1 1 

40 [0 0 5 8] ^tC. H6 (b) {C^-rJ;-5{C. g^© 

si i ^ 5 o tuajrr*. **«»«T?tt, sms 

0 0mJ/c m 2 T^t 5 0 ©fiSWefifo fc. 3t 5 0 ©fig 
45 *J:tffiB!6r*ll»»ailK*W*«3tt«5 0 OmJ/c 
#:#©S^*Ta&-5„ 

[0059] ^ctc, * 5 o zmtiivrz&yt&mmm 1 1 

£§i&-r-5». a«tt.-«3tt*nfc«!3tett»)BJil 1©H 

so ^©iii^ttmi^ 1 1 ©»is©-»*t«#-r a ± 3 cf? 
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hi, mmzv$ffim^z#mytmi 8©&g&i 8 

(c) tcw-frAS*:, ^-/m©fflij®8£W-r£ii&»B 

niwisns. irnxvii 8©#sbi 8 a**jR?rrs 
ino^^n 7* hv^^ 1 2<Dm?emi so-y- 

0X*Rft^-hU9Ae««r>T8S«ttf-3ft:a. 1 5 0 
it. 

COO 6 0] Jfcfc, «»OSc«*fflViTiB»Jil 7±fc 
6218 6 * .ktfftttM? 9 'S*j5fcm«. 0 1 
VffttB 10 0 Z. t*t-C#*. 

Coo6i] «*snfc*3ttt» 

jen 1 1 <nmm<Dmft&®mm 1 1 ©**»©■-»**»# . 

*#:ss ioo fetia-r* Hi*»T€r*. 

(3fe&S^f£6) 07 (a) ~ (c) &#j?8L Scats. 0 

[0 0 6 2] £?\ 07 (a) fC^f«fcp»C, MM±\Z 
M2 3©»J$tt, ¥^5 1 >y7 p 2©^®±fC^ 

>Ktt»KJW»«a*bfc«, a^ai©ii3t«ftffl^T, 
«xtt»»*tH©£i5*«3frr * - 1 1± ^ x*ff -r 

fc. 0ra©«*n43J:tf«flEK:Tttj|(ft«i8*ffoTt>A 
v». S&. tf#ttlM&*f»©£ffi*»fcUfc»jfc, MHC 

[0063] *j«6»*rai. mft&mmmt^T. 

^Ei-f >*§?it («0 ttSPV 1 5 0 0 ->'J-X*©*;tf 

mm^m^r, 2 0 0 0 r pmtcT4 o#raxe>n 

TtlSOOmJ/cm'Tfll^U #^-ei5 0t; 
•Cl«fM©««<b«ia*ff-'5J:iCJ:oT; m&M 2 3 

12 3 ©»«-$-<& itfcnlliBT!**. £©»£«, WJ 
[0 0 6 4] 07 (b) KSRT.fcifc. 8tflgg2 



[0 0 6 5] 07 (c) (C^f cfc3(', Xy?> 

X <y > J: tfft#tift X y ^ > ^ £? ijffl f -5 C t ** 
05 W&l7f>^iLT, «f«S. -9->H^ 

T, X<y?>ySrfrt)fc„ 
10 [0 0 6 6] X>y^>y«. -7X^7^2 4 ©J^j2©«tflg 
12 3©»JB©— «**38fiF-r*±5lc*ffr*. WJ£tt 
^frMfcXy^^Stl-S©"??, 7X^12 4©jliE(C 
-K«-tS#fBgJi 2 3©£3B2 3 a^Xy^^Sti-S© 

15 W£JI 2 3©*tf»fl|*tf8 0 XSflEfcfcoifc 

«f*TXy5 1 >^*lh«)«t. fllgI2 3©3SB2 3 a 
^S^LfctKlifC&O, •£■©*§*, x— /*fc©«®8# 

jgee^n-s. te*5. ^g52 3a<h«, a^ajare^Lfc 

20 2©i®tTB5£$n-5^©ja^©dt?rJt-r. 

[0 0 6 7] 07 (d) tcjfc-riSic, vx^l 

2 4 £|&3cT-5 £ t C «fc t> T. t— /^©fij® 8 £*Tf 
5^11 7^§5n5. iHii2 3©^SB2 3 aHm 

25 i8I17©^$(t VX#JI2 4 ©it-fX:j:0 

't>**<&s«i*ifc*s. *mffimm-e\*. j—nfte 

#*96 OftT. J?£at*9 5 0 At m©*fiig:/f 1 7 
[0 0 6 8] ^(C. &'*D©&tt£fflt>T|&JMi 1 7±tC 

[0069] *.*jsjg«c«tn«. -7x?m2 4<nmm 
v>®mm 2 3 ©»»©Htowa?*-r* j: 3 cffisi 2 3 

^ti 0 0£§gjs-r-5££at-e€?-5. 
35 <,nmmm7) 08 (a) *5j;tx (b) <&#Mbte** 

5. Bl fc*b&*9M*S« 1 0 0 ©«©Sift^«IS 

[0 0 7 0] *r, ^®±fC«@^3*^^$tlfe¥ 

40 tt, «SSS^ 3 SIUi$t5/Vyy^- ->3 >I7 

[0 0 7 1] Jfct. 08 (a) l:iTi5C. 
->y2©jE®±t®{bttW^-X HS^^fiK-r-So ® 

.45 te('<toTff -5. JSr&WKte, ^^VX^2 7Mi[; 

5?2 ,8*fl^T«fl:tt»ll^-X h 2 6<&M*-T 
•5Ci(r,J;oTff 5. ^M©/1^-><£r^rT'5X 
9>J — J P*?)U-?Xi/&mi>*T, X^'J — >B1 

«ij«*/ctt^-f <k -p t »Ett ^S&^-X 

50 h2 6$i^^tt,TtS t »httf«^-Xh2 
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6 ttt, &mix.#3ri<>%:®mJ3.£*m^2>z£tfx 

[0 0 7 2] mit&m^-X h 2 6©*!SS«, «*. 
5 ~ 5 0 0 P a • s 0 . •7 L -/1S©ffflffl©^,6 
^e>. 1 0~1 0 0 Pa • s<D&mfo\Z$>Z>Z.t1)W& 
^Ji/VXi? 2 7 <D|f ««Jx.(i5 0~3 0 0 
^mTSO, BJ«l£j£te©a,&*>e> 1 0 0~2 0 0 /zm 

[0 0 7 3] #3ttB»»"Cttv IgftttSJIg^-X h 2 6 
tUT, ^H-f^+SSig (HO ttSPVI 5 0 0->'J- 
X©*#2HSfilB OKK : 2 0 P a • s) £&fflU ft« 

10 0 MiiifCLfc. 

coo7 4] /^;mf2 7^Lm m 

*t£ttfBi^-x h 2 6 ffiftte8fflg^-X h 2 6 e # 

tmx.\$2 o p a • s mit&mm^-x i- 

Ji©ifcgB#f!S5«, 0iJAtil~6 O^gSTSt), SStM® 
#J*.fc£2 0-10 0"CiST»-5. ^CtC, Stett 
©flt^-X HScD^^b^ff 3t. 08 (b) 
PC f-^Oll8*tt*»gil 7##£ft 
s„ **;K»ttCtt. 8OtT3 0^iS[fim 1 

e^6 0«t, JP£#i&5 o nm<Df&mm l 7£# 

[0 0 7 5] ^CtCv &ft©fttff£ffl^TiiS&&JIl 7 JiK 
BMl 6 * .ktWaKH 8 - 9 S^-rtl«. 0 1 

m#&m i o o £#s n'tat-cft*. 

[0 0 7 6] *IMS»*fcJ:*i«. BMbtt«HB*-.X h 
8f h »35tS*lT*«* cfc 5 iZ-f £ Z. <b K <fc -d T. 

MsyDtxt*iMf i o o^Sit-r-sct^-e 

(*JS^8) 139 (a) ~ (c) £#HL&;&t<E>, pft 
8W©flffl£*r*l»»*«*fc¥*#»«©«)toEr 

[0 0 7 7] S-T, 09 (a) fcjR-T.k'SK:. ±ffi±t 

-r*. as 1 ftttwi&Ji 1 ds^tt 

T, 0flAfcf, X# U->ftlJ5iJ#8j, y-fa-^-T©3 
PV I 5 0 0J/'J-XcDWItiSfflV>t. 2 5 0 0 



8 0TJT3 0#m©<Ktt«fcfT'3£fcK:j:-3T, ft 

1 «3ft£WttJB 1 1 

[0 0 7 8] &\Z. 09 (b) 3 fc. fS 

05 — 5€Wr**17*hTX^l 2t^L 
Tffl 1 !gfttt«flgjf 1 1 K3t 5 0 SAMM" *. 

gft* 5 0 0raJ/c m'Tft 5 0 ©JRItSfr 
ofc. 3t5 0©MWfr«koT. «3t^l 6*t^ggf •£>„ 
[0 0 7 9] Jfcfc, 09 (c) b*rTJ:5fc, ^5 OS 

SU6»lB"T?tt, 1 0 XjMMI#- h U •> A*IHTS*6 

15 ft-otc®.. 1 5 0t:Tll9W©JIMflsa«fcff'5£4:lC 

Sg 1 MM! 2 1 

[0 0 8 0] jfcfc, 09 (a) — (c) ©IgSJSSOig 
■T'ilcfcoT, 0 9 (d) KwT«fc3fc:, » 1 IMftM 
20 2 1 ±fcJB 1 IMM 2 1 <D±M£. 0 «^±S*tt5^ 
2»)»12 2$;Mt5. CO±3tLT. JB 1 *6i»B 

2 l*5J:tf#}iBfg2*6®J12 2$*U PgS^©fiiJffiS 

25 [oo8i] *-r, 09 (c) ic*-r» naats 2 i © 

Sl«6i^e2 l©±®J;Oill5^±ffi*«-T*SB2 
«3fctt«M&Ji*»JfcTS. Jfcfc, IS 2 Mt3KttttlBJB lc« 
2/t^->©S^5r#-r-5^2 7* hVX^^LT 
^5 0^fig|*Lfc^. 3C5 0#tffi»£nfcffi2flg%ttW 
30 t. 09 (d) ^2«fii^ 

!2 2iWI6n«. miSS»a2 l©_bM«fcD®2^» 
12 2<D±m*m<TZ>tcSb. JS2tf%ttWKJI«^^f 
ffl©«9tttt»IS«»*»6»J«bfc«^. *17*hTX 
^ 1 2fc*5W-*JBl A^->©»t«l 5 i0 t>, ^2 

35 y* KTXirc*w**2/^— >©a3t»*/hs<-r 

-5. *a***«ltt»i2 l©±ffi©***Ltt,.JB 

l«6iP:S2 l©jP£©0. l~3^e«fC-r-5^t^» 
StK Sfc. ^2MigkS2 1 ©Jp£©0. 1 ~3§g 

40 [0 0 8 2] #3fcK#«T?tt. «53tttM|g«i|Sfi:LT, 
*»-f >*»Jfi (t*) ttfiPVI 5 0 0 ->'J-X©^^ 

mmm^m^x, 2 5 0 0 r pmi:T4 owxe>3 

-htefc«tS^SrfTofc^. 8 0*C-C3 0 4)-W©<Sft 

45 . in 2 mft&mmm \zmytm 5oomj/cm ! T*i 

5 0©BSW*fT^ ^t*l O^TKSS'fk^-h'J^ASffl 
tiT^#2:fTofc^, 1 5 0"CT1 B*ra©f&8£ft;$[ig£ 

2 0um©S2IS»«2 2€r#fe 0 CCi^CbT^H- 
50 0 #m©»»tt©fflffi&#-r**»B*»fiELfc. 
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&*5. lm&m 2 i©±sd©±#£l«, 

iKJIOtfmCUc. 
[0 0 8 3] &*0©&ffi£ffll,vr\ Pg&#<Z><BUffl 

Sr*TTSlfi»B±CiBS 6 4i«fc ttfl-SBSg^ 9 Zmfcttl 

[0 0 8 4] **JS»»KJ;_tltf. |gl 7* hTX^ 
[0 0 8 5] ft*>, **«S»IBT?tt, ^1W12 1*3 

«t^2 8fjJ&g 2 2 go«%ttwn&m*» 6»« 
Lfca*, m i wren 2 1 i5«fctf fg 2 wen 2 2«#?a 

Jg^fcltt. ^1 7* hTX^tr*5ttS^l/^^ — >©?g 
#88<fc0t>, ^2 7* hVX^ 1 2 (C*3tt^m2/1^- 

[0 0 8 6] £&, mi«6i»S2 1*5^^2 .JfilMI 2 
2<0 2S©«-&Sr^WfC^L^, 09 (a) ~ 
(c) OiafeHOSB-mtKioT, 3JieU:0lftR 

**»6»j«a*i&»a«©«ffl* 2 ms overawe 

[0 0 8 7] 

[0 1 ] &?£W<D^ffi&m 1 1 0 0 

[02] 1 fC#>fr«2|MIMt£a2 0 0 

[03] (a) ~ (c) tt, *%$®£;K&t82£tt9J 
-f 5 it J?> <£> Ig &r ® 0 T & -5 „ 
[04] (a) ~ .(c) f4. *%9l0%;nBBflB3£K9i 

[05] (a) ~ (d) it. *%9]©%;HBeftB4&R93 

[06] (a) ~ (c) tt, *%9!0&MHBtB5&K9i 

[0 7] (a) ~ (c) tt. *%«<D3£KJgjtt6«R9i 
T £ &©ig»r ® 0 T & -5 . 
[08] (a) iJitf (b) tt. &&m<Z>&mmm7 & 

[0 9] (a) ~ (d) it. *9BH<Z>£j6JglR8«K9J 



[010] (a) «, &m<D*m#mm 3 0 0 ©¥®0 

T?*D, (b) tt, S£3l5CO^^B3 0 OCD»fS0-e 
05 l$m<D®.W] 
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